SUMMARY In order to examine the interactions between isolated rheumatoid factors (RFs) and cell nuclear antigens we have prepared 10 RFs by affinity chromatography against IgG coupled to Sepharose. Of these, seven cross reacted with cell nuclei on indirect immunofluorescence. The nuclear antigen appeared to be DNA histones by indirect immunofluorescence on rat liver, though on immunoblotting the rheumatoid factors also reacted with three non-histone polypeptides which were identified in the soluble fraction;of nuclear extracts. We were unable to show any relationship between these polypeptides and rheumatoid arthritis nuclear antigen. These reactions represent a hitherto unrecognised phenomenon, which extends the range of antigens recognised by rheumatoid factors. We suggest that the immunopathogenic significance of RFs may not be restricted to their reactivity with IgG, and that non-histone nuclear proteins merit further investigation.
The cross reactivity of isolated IgM rheumatoid factors (IgM RFs) with both the Fc portion of IgG and a cellular nuclear antigen has been reported by a number of groups. -5 On indirect immunofluorescence IgM RFs react with rat liver cell nuclei to give a homogeneous staining pattern which can be inhibited with aggregated human IgG, Fc fragments, and rat liver chromatin,46 suggesting that the reaction is due to RFs rather than contaminating IgM antinuclear antibodies (ANA). Several workersl-5 have also provided evidence against the possibility that IgG ANA copurifying with RF may act as a bridge for the secondary binding of RF to the Fc portion of IgG ANA. The only evidence against the participation of Clq, which binds directly to DNA7 and to IgG affinity columns,8 has been the lack of effect of heating the RF preparations to 56°C and lack of reactivity when anti-Clq conjugates were used.' 6 There is good evidence that deoxyribonucleic acid (DNA) histones bind IgM RFs. as shown by inhibition studies with nucleosomes and DNAhistones,3 9? 0 by acid elution"1 and reconstitution on Accepted for publication 16 November 1984. Correspondence to Dr P J W Venables. tissue sections,' and by direct binding in an enzymelinked immunoadsorbent assay."' However, Johnson ' 2 has suggested that the cross reaction may be an ionic interaction with free basic groups and may be of little immunopathological significance.
Recently the technique of immunoblotting has been used to show the reactivity of polypeptides with sera containing antibodies to soluble nonhistone proteins, 13 1 
Results
The protein concentrations of the isolated IgM RFs were from 0-02 to 0-35 g/l and they were all positive by latex agglutination, with titres varying from 1:32 to 1:256. On indirect immunofluorescence for antinuclear antibody activity with FITC antihuman IgM seven (including the RF from the synovial fluid) out of 10 RFs gave nuclear staining, with a mean titre of 1/64. The nuclear staining pattern was homogeneous on rat liver and mouse kidney sections, but a more granular pattern was seen with Hep2 cells (Fig. 1) . Latex IgG and aggregated IgG at two different concentrations completely inhibited the cross reaction on indirect immunofluorescence (Fig. ic) . Monomeric IgG, free histones, and protamine partially inhibited the cross reaction, and Clq had no effect. Passage of the IgM RF down a DNAcellulose-histone column before immunofluorescence abolished cross reactivity, which could be recovered from the eluate as homogeneous nuclear staining. Two RFs, both negative for IgM ANA, showed evidence of IgG ANA at titres of 1/2 and 1/8. One of these was from the MCTD patient whose serum IgG ANA titre was greater than 1/128 000. purified histones and in the high salt cell extract. However, all three reacted strongly in the isotonic saline extract with a higher molecular weight (94 000) polypeptide and relatively weakly with polypeptides of molecular weight 200 000 and 48 000 (Fig. 4) We have confirmed previous work'-6 which showed that the reactions were not due to IgG, by using anti-IgG conjugates and by the lack of cross reactivity of a rheumatoid factor purified from a patient with MCTD deliberately selected for the presence of very high titre IgG ANA. It is of interest that the low titre of ANA (1:8) within this RF preparation compared with serum IgG ANA suggests that the maximum contamination of IgG without RF activity in these eluates from the affinity columns was less than 0-1% after a single purification step. With purified Clq we were unable to show any direct binding to cell nuclei. Heating the RF to 56°C had no effect on the reaction, and there was no nuclear fluorescence when FITC anti-Clq, anti-Cls, or anti-C3 were used as conjugates. 
